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Case Report 
Primary Hyperparathyroidism with 
Thyroid Hemiagenesis
Kenichi Sakurai, Sadao Amano, Katsuhisa Enomoto, Sadanori Matsuo and Akira Kitajima, Division of 
Breast and Endocrine Surgery, Department of Surgery, Nihon University School of Medicine, Tokyo, Japan.
Thyroid hemiagenesis is a very rare anomaly. We herein report a case with right thyroid lobe agenesis, which
was incidentally found during the assessment of primary hyperparathyroidism. A 42-year-old male present-
ing with urinary lithiasis was suspected of having primary hyperparathyroidism, and had elevated levels
of both serum calcium and intact parathyroid hormone. Both computed tomography and ultrasonography
demonstrated the absence of right thyroid lobe and a mass of 1 cm in diameter at the left lower pole of the
thyroid. The patient underwent lower left parathyroidectomy, which confirmed the right thyroid hemiage-
nesis, as well as the absence of both upper and lower right parathyroid glands. The resected left lower parathy-
roid gland was pathologically diagnosed as adenoma. The postoperative course was favourable and he
was discharged on the 2nd day after surgery, without complications. [Asian J Surg 2007;30(2):151–3]
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Introduction
Congenital thyroid anomalies are well-known disorders,
though they are very rare to encounter. Among thyroid
dysgenesis, hemiagenesis of the thyroid gland is an espe-
cially rare anomaly, which was initially described by
Handfield-Jones.1 We recently experienced a case of thy-
roid hemiagenesis, accompanied by contralateral parathy-
roid adenoma. We herein report the case in detail,
including the status of the parathyroid glands in the
affected side, as well as the anatomical features.
Case report
A 42-year-old man visited our hospital with the chief 
complaint of back pain, with urinary occult blood.
Further examination revealed left urinary lithiasis, which
was resolved by fluid administration and analgesics. 
To explore the cause of urinary lithiasis, we examined the
blood chemistry and found elevated serum calcium 
of 12.9 mg/dL, intact parathyroid hormone (PTH) of 
140 pg/dL and HS-PTH of 1,100 pg/mL. The other data
were within normal limits. On physical examination, we
suspected the absence or atrophic change of right thyroid
lobe so that the right side edge of the trachea was palpable.
We suspected primary hyperparathyroidism, and performed
imaging studies. Thyroid ultrasonography detected neither
the right thyroid lobe nor both upper and lower right
parathyroid glands (Figure 1A), whereas the left lobe and
isthmus were detected, accompanied by the enlarged left
lower parathyroid gland (Figure 1B). Contrast-enhanced
cervical computed tomography (CT) showed the absence
of right thyroid lobe (Figure 2A), and could not detect
right lower parathyroid gland. On the other hand, the left
lobe and isthmus were depicted, and the enlarged left lower
parathyroid gland was observed (Figure 2B). Both Tl-201
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and Tc-99m scintigraphy demonstrated the absence of right
thyroid lobe (Figure 3). In the subtraction images, neither
significant hot spot nor abnormal uptake was observed.
Under the diagnosis of primary hyperparathyroid asso-
ciated with right thyroid lobe hemiagenesis, left lower
parathyroidectomy with rapid intraoperative frozen section
analysis was performed. Surgical findings showed that the
patient lacked right thyroid lobe, as well as both upper and
lower right parathyroid glands. Both upper and lower right
thyroid arteries were not observed, whereas the right recur-
rent laryngeal nerve was found in its usual location. The
enlarged left lower parathyroid was resected, which was diag-
nosed as an adenoma by intraoperative pathological assess-
ment. Ten minutes after resection, we performed a quick
PTH assay to detect multiglandular disease. The PTH level
decreased less than 25% compared to the preoperative level.
The left upper parathyroid was confirmed to be a macro-
scopic normal gland. The resected specimen measured
15×10×10 mm in size, and weighed 600 mg. Postoperative
pathological diagnosis was adenoma of the parathyroid
gland as well. His postoperative course was favourable and
he was discharged on the 2nd day after surgery without
complications. Secondary hyperparathyroidism did not
occur in this patient.
Discussion
Thyroid hemiagenesis is a rare congenital abnormality 
in which one thyroid lobe fails to develop in embryo. 
The number of cases reported to date is fewer than 250.2
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Figure 1. (A) Thyroid ultrasonography detected neither the right thyroid lobe nor both upper and lower right parathyroid glands
(arrow), whereas (B) the left lobe and isthmus were detected, accompanied by the enlarged left lower parathyroid gland (arrows).
Figure 2. (A) Contrast-enhanced cervical computed tomography shows the absence of the right thyroid lobe, and could not detect
the right lower parathyroid gland. (B) On the other hand, the left lobe and isthmus were depicted, and the enlarged left lower
parathyroid gland was observed (arrow).
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The cause of hemiagenesis is not the failure of the gland
to descend as seen in ectopic thyroid, but rather the fail-
ure of embryological development of one thyroid lobe.3
The possibility of familial clustering has been suggested
since some genetic tendencies among either sisters or
twins were reported.4,5 The incidence varies among reports,
but assumed to be about 0.01%.6 It is reported to be asso-
ciated with a female predominance of 3:1.7 However, we
cannot simply conclude that the incidence of thyroid hemi-
agenesis is higher in females, because it is usually inciden-
tally discovered associated with accompanying thyroid
disorders, which is more prevalent in females. Further
studies would be needed to determine the sex-specific
prevalence of thyroid hemiagenesis. As for the laterality,
Melnick and Stemkowski reported that it more often affects
the left lobe, at a ratio of 4:1.7 Our case was right hemi-
agenesis, which is thus considered to be relatively rare.
The remaining thyroid function of thyroid hemiagen-
esis is often euthyroid,7 therefore it is often found only after
scintigraphy, CT and ultrasonography of the thyroid gland.
Review of previous literature demonstrated that there has
only been two reported cases of thyroid hemiagenesis asso-
ciated with hyperparathyroidism, thus this case is the
third reported case to date.3,8
The status of the parathyroid glands, the recurrent
nerve, and the thyroid arteries in the hemiagenesis side is an
interesting issue. In cases requiring surgical intervention
such as our case, it is especially important. There has been no
case accompanied by either positional anomalies or absence
of the recurrent laryngeal nerve reported, whereas some
cases with the absence of thyroid arteries have been
reported.9,10 In our case, the thyroid arteries in the affected
side were absent. Yoshida et al3 reported the presence of
the parathyroid glands in the affected side. On the con-
trary, our case lacked both upper and lower parathyroid
glands in the affected side. Since the location of parathy-
roid glands varies even in the normal cases, the status of
parathyroid glands in the affected side may take various
patterns as well. Since the normal parathyroid glands are
very small and difficult to locate preoperatively, it is impor-
tant to explore the remaining parathyroid glands including
ectopic glands, upon the surgical intervention of hyper-
parathyroidism accompanied by thyroid hemiagenesis.
To our knowledge, this case represents the third
reported case of thyroid hemiagenesis associated with 
primary hyperparathyroidism. The case presented with
contralateral parathyroid adenoma as well as the absence 
of ipsilateral parathyroid glands.
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Figure 3. Both Tl-201 and Tc-99m scintigraphy demonstrated
the absence of the right thyroid lobe.
